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Executive Summary

Executive Summary

This manual focuses on volunteer estuary monitofisgoncern over the well-being of the

environment has increased during the past couple of decades, volunteer monitoring has become an
integral part of the &jrt to assess the health of our nasonaters. Government agencies, often
strapped by financial limitations, have found that volunteer programs can provide high-alialite

data to supplement their own water quality monitoring programs.

It may seem obvious, but should nonetheless be stetadut individual volunteers who commit

their time and energy to the dbrt, there would be no volunteemonitoring pr ograms As people

learn more about how an estuary functions and come to recognize its signs of distress, their concern for
its future is increased. So too is their commitment to its protection.

Thus, volunteer monitoring of estuaries has grown significantly from the early programs that monitored
only a few simple parametesss these monitoring programs have developed, so has the interest of the
Environmental ProtectioAgency (ER), which has supported volunteer monitoring since 198&.

EPA sponsors national symposia on volunteer monitoring, publishes a newsletter for volunteers, has
developed guidance manuals and a directory of voluntganiaations, and provides technical support

to volunteer program3hrough these fdrts, the ER hopes to foster the interest and support of state

and other agencies in these programs.

The ER developed this manual as a companion to three other documents:
¢ \blunteer Veter Monitoring: A Guide for State Managers;
¢ \blunteer Lake MonitoringA Methods Manualand
¢ \blunteer Steam Monitoring:A Methods Manual.

This document presents information and methodologies specific to estuarine waterRpthlite
organizers of volunteer programs and the volunteers themselves should find it of use.

The first eight chapters of the manual deal with typical issues that a new or established volunteer
estuary monitoring program might face:

¢ understanding estuaries, what makes them unique, the problems they face, and the role of
humans in solving the problems;

¢ establishing and maintaining a volunteer monitoring program;

¢ working with volunteers and making certain that they are well-positioned to collect water
guality data safely andfettively;

¢ ensuring that the program consistently produces data of high quality; and

¢ managing the data and making it available to data users.

xi
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Executive Summary

The remaining chapters focus on several water quality parameters that are important in determining
the health of an estuafhese chapters are divided into three units, which characterize the
parameters as measures of the chemical, physical, or biological environment of the estuary

The significance of each parameter and specific methods to monitor it are detailed in a step-by-step
fashion.The manual stresses proper quality assurance and quality control techniques to ensure that
the data are useful to state agencies and any other data users.

References are listed at the end of each chaipendices containing additional resources are also
supplied.These references should prove a valuable source of detailed information to anyone
interested in establishing a new volunteer program or a background resource to those with already
established programs.

Xii

Volunteer Estuary Monitoring: A Methods Manual



The inspiration for this manual comes from the people who are dedicated to

monitoring estuaries and the environment around them. The people who create
volunteer monitoring programs and the people who serve as volunteer monitors
care deeply about their estuaries, are concerned ahout their watersheds, and want

the opportunity for more community involvement.




Photos (I to r): S. Schultz, Monk, S. Schultz



Chapter 1: Introduction

Where Would Estuaries Be Without Volunteer Monitors?

The inspiration for this manual comes from create citizen leaders
the people who are dedicated to monitoring  who work to reduce
estuaries and the environment around them. pollution, increase
The people who create volunteer monitoring education, and better

programs and the people who serve as manage our coastal
volunteer monitors care deeply about their  areas, all with the
estuaries, are concerned about their purpose of protecting
watersheds, and want the opportunity for moresome very special
community involvement. places.
Estuary volunteer monitoring programs give By donating their
men, women, and children a priceless time and talents to a
opportunity to intimately know the many monitoring program,  gateways of commerce, and cultural mainstays.
spectacular riches of the estuarine volunteers der a They are also imperiled. Munteer monitors
environmentAs people learn more about how priceless, enduring help preserve our estuarine resources (photo

an estuary functions and come to recognize itdegacy to the futuranve PY S- Schultz).

signs of distress, their concern for its future is are collectivelyresponsible for the
increased. So too is their commitment to its  preservation our natural world for the future
protection.The fact is, we will take care of generations of people, animals and plants that
something when we value it. call an estuary “home s

Volunteer estuary monitoring programs can

About the Manual

\olunteer Estuay Monitoring: A Methods \olunteer Steam

Manualis a companion document to Monitoring: A Methods
\olunteer Vdter Monitoring: A Guide for Manual (1997). ;
State Managerspublished in 1990 by the Together these manualss
U.S. Environmental Protectidkgency (ER). provide guidance on 5
The guide describes the role of volunteer volunteer water quality
monitoring in state programs and details how monitoring in much of
managers can bestganize and administer our nation$ watersheds =
these monitoring program$his manual This is the second - BRI
focuses on the concepts and plans developed edition ofVolunteer Estuaries support a vast array of wildlife. Some
by the ER guide and places them in a nuts-  Estuary Monitoring: make estuaries their lifelong homes, while
and-bolts context specifically for volunteer A Methods Manual. others can be seen only during certain times
o . : of the year or during particular periods of

estuary monitoring programs. It updates information e jives (photo by S. Schultz).

Two other ER documents are also closely and adds new topics
allied with this manualolunteer Lake that have emeged since the first manual was
Monitoring: A Methods Manua{1991) and introduced in 1993 m

1-1
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Chapter 1: Introduction

Purpose of the Manual

The overriding purpose &blunteer Estuay it presents methods that have been adapted
Monitoring: A Methods Manuaiks to serve as a from those used successfully by existing
tool for volunteer leaders who want to launch a volunteer estuary monitoring programs
new estuary monitoring program or enhance anthroughout the United StatéEhe manual
existing program. In the process, the manual describes methodologies and techniques for
shows how volunteer groups can collect monitoring water quality parameters, starting
meaningful data to assess estuarine health.  and maintaining a volunteer estuary

The manual is not intended to mandate newmonitoring program, working with volunteers,
methods or override those currently being ensuring high quality data, and analyzing and
used by volunteer monitoring groups. Instead, presenting the data following collectiom.

Organization of the Manual

This manual is @anized into 19 chapters. discusses the reasons for monitoring estuarine
Chapters 1-8 provide information about water quality and how monitoring data can
estuaries, volunteers and volunteer monitoringultimately help provide solutions to these
programs, and ensuring and managing data ofliverse problems.
high quality Chapters 9-19 address specific
water quality variables that volunteer Chapter 3: Planning and Maintaining a
monitoring programs may elect to measure.  Volunteer Estuary Monitoring Program
These chapters are grouped into chemical,
physical, and biological units. Finally
appendices supply additional information.

This chapter covers the basics of planning,
implementing, and maintaining a volunteer
monitoring program so that it yields credible
data that will identify problems and assess
trends. Included in this chapter are
discussions on establishing goals, liability and
other risk management issues, and obtaining
financial supportThis chapter also presents

The introduction outlines the purpose of guidance on developing a udgendly data
this manual and its relationship to other form and working with the media to promote
documents published by the ARt also your program activities.
provides information about how and by whom
the manual should be used and explains plansChapter 4: Recruiting, Training, and
for making updated materials available in the Retaining Volunteers
future. Finally the introduction summarizes
the contents of the manual.

A summary of the manual’contents is
provided here.

Chapter 1: Introduction

This chapter discusses how to recruit, train,
and retain top-notch volunteers. It summarizes
potential sources of volunteers and provides
detailed information for volunteer
coordinators on training techniques that are

This chapter introduces the concept of an  proven to produce knowledgeable and
estuary and summarizes the major problems enthusiastic volunteers.
plaguing our natios’ estuarine waters. It also

Chapter 2: Understanding Our Troubled
Estuaries

1-2
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Chapter 1: Introduction

Chapter 5: Quality Assurance Project highlighted include oxygen (Chapter 9),
Planning nutrients (Chapter 10), pH and alkalinity
(Chapter 1), and toxins (Chapter 12he
chapters supply information on sampling
considerations and guidance on monitoring.

This chapter addresses one of the most
difficult issues facing volunteer monitoring
programs: data credibilityt details the

importance of developing a quality assurance Unit Two: Physical Measures
project plan (QAPP) and summarizes the ’

steps involved. This unit provides monitoring guidance for
water quality variables that represent
Chapter 6: Sampling Considerations measures of the estuasyphysical

environmentTemperature (Chapter 13),
salinity (Chapter 14), turbidity and total solids
(Chapter 15), and marine debris (Chapter 16)
are included.

This chapter reviews four critical questions
that a volunteer program must address before
taking a single water sample: (Mhat
parameters will the program monitor? (2)
How will the selected paratmeters be
monitored? (3Where will the parameters be
monitored? (4When will they be monitored?  Living organisms can be useful indicators

of estuarine healtfThis unit includes
Chapter 7: In the Field information about monitoring bacteria as

) indicators of potential pathogens (Chapter
This chapter addresses what happens Whenl7)’ submeged aquatic vegetation (Chapter

vqur_mtegrs Ie_ave Thelr Eomes_for tht? ; 18), and other biological parameters,
monitoring sites. It makes points about saiety including macroinvertebrates, plankton, and

the r_igh_t use of equipment, finding the .__non-indigenous species (Chapter 19).
monitoring sites, making general observations

about the site, collecting data, and completingAppendices
the data form.

Unit Three: Biological Measures

Several appendices, referred to throughout
Chapter 8: Data Management, the manual, are also includéithese sections
Interpretation, and Presentation provide sample data forms (Appendix
) i additional resources not listed in the chapters
This chapter discusses the elements of a (Appendix B), and information on equipment
volunteer program thqt take pla}ce after suppliers (Appendix C) glossary and
volunteers collect the!r data. It introduces dataacronyms section as well as an index are also
management tools, discusses data included.m
interpretation, and gives suggestions for
maximizing the distribution of your data.

Unit One: Chemical Measures

This unit describes several water quality
parameters that may be included in volunteer
monitoring programs/ater quality variables

1-3
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Chapter 1: Introduction

How to Use the Manual

Intended Audience This manual is only one resource for

volunteer programs. Many other resources are

This manual is intended to be a resource foravailable from government agencies and
leaders of volunteer estuary monitoring

Such b q bvqunteer monitoring programs. Some are
programs. Such programs may b€ managed Dysiaq at the end of individual chapters and in
environmental groups, educational Appendix B

institutions, or government agencies.

Individual volunteers will also find this
manual to be a valuable resource, although A Lot of Help from Our Friends
some components may not apply to them. Some portions of this manual draw
Volunteer leaders may elect to photocopy and heavily from other resourceghe editors
distribute portions of the manual to volunteers wish to give these sources their due
as educational supplements, training recognition and have listed them at the end
reinforcement, or background materials. of each applicable chapteseparate from

other references.

Is the Manual the Answer to All Estuarine

Monitoring Needs?

Certainly not! It would be impossible to Updates to the Manual
provide monitoring methods that are This manual is available in hard copy and
uniformly applicable to all estuaries or all on the Internet. It is anticipated that periodic

volunteer programs throughout the United updates will be mad&Vhile the updates will
States. Factors such as geographic region, be included in future print versions, they will
program goals and objectives, and program also be made available for downloading from

resources will all influence the specific the Internet. By making updates available on
methods used by each grodjnis manual, the Internet, it is anticipated that volunteer
therefore, uges volunteer program groups can access new information sooner

coordinators to work hand-in-hand with state than having to wait for a new print version of
and local water quality professionals or other the manual.m

potential data users in developing and

operating a volunteer monitoring program.

References and Further Reading

U.S. Environmental Protectiogkgency (USER). 1990.\blunteer Véter Monitoring: A Guide
for State ManagersEFA 440/4-90-010August. Ofice of Water Washington, DC. 78 pp.

U.S. Environmental Protectigkgency (USER). 1991.\blunteer Lake MonitoringA Methods
Manual EFA 440/4-91-002. Gice of Water Washington, DC. 121 pp.

U.S. Environmental Protectigkgency (USER). 1997.\olunteer Steam Monitoring:A
Methods ManualEPA 841-B-97-003. Novembe©Office of Water Washington, DC. 211 pp.
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derstanding Our Troubled Etuaries

To say that estuaries are valuable resources is a gross understatement. They are

among the most productive natural environments in the world and among the most
sought-after places for people to live. Estuaries support major fisheries, shipping,
and tourism. They sustain organisms in many of their life stages, serve as migration
routes, and are havens for threatened and endangered species. Associated wetlands

filter pollutants, dissipate floodwaters, and prevent land erosion.




Photos (I to r): U.S. Envimmental PotectionAgency R. Ohel, Weeks Bay ‘atershed Poject, R. Ohel



Chapter 2: Understanding Our Troubled Estuaries

Overview

To say that estuaries are valuable resources is a gross understathayeate
among the most productive natural environments in the world and among the most
sought-after places for people to live. Estuaries support major fisheries, shipping, and
tourism.They sustain ganisms in many of their life stages, serve as migration
routes, and are havens for threatened and endangered ghsesmermted wetlands

filter pollutants, dissipate floodwaters, and prevent land erosion.

Yet, despite their value, estuaries are in trouble.

Nearly half of the U.S. population lives in coastal areas, which include the shores
of estuaries. Unfortunatelthis increasing concentration of people is upsetting the
natural balance of estuarine ecosystems and threatening their inkglittion,
habitat destruction, overfishing, wetland loss, and the introduction of non-indigenous

species are among the consequences of many human activities.

As concern over the well-being of the environment has risen during the past several
decades, so has the interest in gathering information about the status of estuaries.
Government agencies have limited funds for monitoAsga result, volunteer
monitoring has become an integral part of thierefo assess the health of our
nations waters. Designed properyolunteer programs can provide high-quality

reliable data to supplement government agenaigigr quality monitoring programs.

This chapter discusses our troubled estuartes.estuarine environment is
described and several problems relating human activities to estuarine degradation are
investigated. Finallythe role of volunteer monitoring in identifying, fixing, or

preventing problems is examined.

2-1
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Chapter 2: Understanding Our Troubled Estuaries

The Science

What Is an Estuary?

Unlike many features of the landscape that
are easily described, estuaries are transitional

zones that encompass a wide variety of

environments. Loosely categorized as the zone
where fresh and salt water meet and mix, the
estuarine environment is a complex blend of

continuously changing habitaf® qualify as

an estuarya waterbody must fit the following

description:

Figure 2-1.Three types
of estuaries: highly
stratified, moderately
stratified, and vertically
mixed (adapted fom
Levinton, 1982)
Numbers refer to salinity
in parts per thousand.

has free connection with the open sea and
within which sea water is measurably diluted
with fresh water derived from land drainage”

Highly Stratified Estuary

\_/\/\_/\_/\/\/\M
Fresh Water =——————pp

Sea Water
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— 3
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“a semi-enclosed coastal body of water which

(Pritchard, 1967).

Vertically Mixed Estuary

\T\/(me‘
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The estuary itself is a rather well-defined
body of waterbounded at its mouth by the
ocean and at its head by the upper limit of the

tides. It drains a much Iger area, howeveand

pollutant-producing activities near or in

tributaries even hundreds of miles away may

still adversely déect the estuarg’ water quality
While some of the water in an estuary flows

from the tributaries that feed it, the remainder

moves in from the se®vhen fresh and salt

water meet, the two do not readily mix. Fresh
water flowing in from tributaries is relatively

light and overrides the wedge of more dense
salt water moving in from the ocedrhis
density diferential often causes layering or
stratification of the watermvhich significantly
affects both circulation and the chemical profile
of an estuary

Scientists often classify estuaries into three
types according to the particular pattern of
water circulation (Figure 2-1):

¢ Highly Stratified Estuary
The layering between fresh water from the
tributaries and salt water from the ocean is
most distinct in this type of estuasithough
some seawater still mixes with the surface
freshwater layeiTo compensate for this
“loss” of seawaterthere is a slow but
continual up-estuary movement of the salty
water on the bottom.

¢ Moderately Stratified Estuary

In this intermediate estuary type, mixing of
fresh and salt water occurs at all depthiith
this vertical mixing, salinity levels generally
increase toward the estuary mouth, although
the lower layer is always saltier than the
upper layer

¢ Vertically Mixed Estuary
In this type of estuarypowerful mixing by
tides tends to eliminate layering altogether
Salinity in these estuaries is a function of the
tidal stageThis tidal dominance is usually
observed only in very small estuaries.

Volunteer Estuary Monitoring: A Methods Manual



Chapter 2: Understanding Our Troubled Estuaries

Rivers flow in a single direction, flushing
out sediments and pollutants. In estuaries,
however there is a constant balancing act
between the up-estuary saltwater movement
and down-estuary freshwater floRather than
quickly flushing water and pollutants through
its system, an estuary often has a lengthy
retention period. Consequentlyaterborne
pollutants, along with contaminated sediment,
may remain in the estuary for a long time,
magnifying their potential to adverselyfexft
the estuang plants and animals.

Other factors also play a role in the
hydrology of an estuarBasin shape, mouth
width, depth, area, tidal range, surrounding
topographyand regional climate combine to
make each estuary unique.

Why Are Estuaries Important?

Estuaries are critical for the survival of many
speciesTens of thousands of birds, mammals,
fish, and other wildlife depend on estuarine
habitats as places to live, feed, and reproduce.
They provide ideal spots for migratory birds to
rest and refuel during their journeys. Many
species of fish and shellfish rely on the shel

tered waters of estuaries as protected places to
spawn, giving estuaries the nickname “nurserie

of the sea.” Hundreds of marinegganisms,
including most commercially valuable fish

species, depend on estuaries at some point dur

ing their development.
Besides serving as an important habitat for

wildlife, the wetlands that fringe many estuaries

perform other valuable servic&§ater draining

from upland areas carries sediments, nutrients,

and other pollutants. But as the water flows
through wetlands, much of the sediments and
pollutants are filtered outhis filtration process
creates cleaner and clearer watdrich bene

fits both people and marine lifd/etland plants
and soils also act as naturalfeu between the
land and ocean, absorbing floodwaters and dis
sipating storm sges.This protects upland
organisms as well as valuable real estate from
storm and flood damage. Salt marsh grasses,

mangrove trees, and other estuarine plants also

prevent erosion and stabilize the shoreline.

2-3

Among the cultural benefits
of estuaries are recreation,
scientific knowledge,
education, and aesthetic
value. Boating, fishing,
swimming, surfing, and bird
watching are just a few of the
numerous recreational
activities people enjoy in
estuariesThey are often the
cultural centers of coastal
communities—focal points
for commerce, recreation,
history, customs, and
traditions As transition zones |
between land and ocean,
estuaries are invaluable R
laboratories for scientists andfss
students, providing countlessg
lessons in biologygeology
chemistry physics, history
and social issues. Estuaries
also provide a great deal of - commercial and recreational activities in
aesthetic enjoyment for the estuaries generate billions of dollars for local
people who live, work, or economies (photo by USE¥.
recreate in and around them.

Finally, the tangible and direct economic
benefits of estuaries should not be overlooked.

Wetlands, like this one in WMginia, provide
many valuable services. They remove
pollutants, absorb floodwaters, dissipate
storm surges, stabilize shorelines,

and serve as habitat for many organisms
(photo by R. Ohrel).

sl'ourism, fisheries, and other commercial

activities thrive on the wealth of natural
resources that estuaries supplyotected
estuarine waters also support important public
infrastructure, serving as harbors and ports vital
for shipping, transportation, and indust®pme
attempts have been made to measure certain
aspects of the economic activity that depends
onAmerica’s estuaries and other coastal waters.
For example:

¢ Estuaries provide habitat for more than
75 percent oAmericas commercial fish
catch and for 80-90 percent of the
recreational fish catch (National Safety
Council's Environmental Centet998).
Commercial and recreational fishing
contribute about $4.3 billion annually to
the U.S. economywhile related marine
industries add another $3 billion
annually (ANER1998).
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Importance of Estuaries

HABIT AT: Tens of thousands of birds, mammals, fish, and other wildlife depend on
estuaries.

NURSERY: Many marine aganisms, most commercially valuable fish species included,
depend on estuaries at some point during their development.

PRODUCTIVITY : A healthy undisturbed estuary produces from four to ten times the
weight of oganic matter produced by a cultivated cornfield of the same size.

WATER FIL TRATION: Water draining dfupland areas carries a load of sediments and
nutrients As the water flows through salt marsh peat and the dense mesh of marsh grass
blades, much of the sediment and nutrient load is filteredlbisd. filtration process creates
cleaner and clearer water

FLOOD CONTROL: Porous, resilient salt marsh soils and grasses absorb floodwaters and
dissipate storm sges. Salt marsh-dominated estuaries provide naturidrbufetween the

land and the oceafhey protect upland ganisms as well as billions of dollars of human

real estate.

ECONOMY : Estuary-dependant activities—recreation, shipping, fishing, and tourism—
generate billions of dollars each year

CULTURE: NativeAmericans and early settlers depended on productive estuaries for
survival. Sheltered ports were essential for the transfer of goods and information from other
continentsToday estuaries support a way of life valued by many

(Excerpted fom NERRS &b site: http://inlet.geol.sc.edu/msintro.html.)

e Nationwide, commercial and In short, estuaries provide us with a whole
recreational fishing, boating, tourism,  Suite of resources, benefits, and services.
and other coastal industries provide Some of these can be measured in dollars and
more than 28 million jobs. Commercial cents; others cannot. Estuaries are
shipping alone employed more than irreplaceable natural resources that must be
50,000 people as of January 1997 managed carefully for the mutual benefit of
(National Safety Counc#’ all who enjoy and depend on them.

Environmental Cented998).

e There are 25,500 recreational facilities Where Land Meets Ocean
along the U.S. coasts—almost 44,000 You may have heard the saying, ¢\al
square miles of outdoor public recreation live downstream.This is a rather simple
areas (NOAA, 1990)The average statement intended to bring attention to
American spends 10 recreational days oncomplex, intertwined processegeating
the coast each yedn 1993, more than water quality Estuaries are the intermediary
180 millionAmericans visited ocean and between oceans and land (Figure 2-2);
bay beaches—nearly 70 percent of the consequentlythese two factors influence their
U.S. population. Coastal recreation and physical, chemical, and biological properties.

tourism generate $8 to $12 billion Estuaries are part of a ¢gar collection of
annually (National Safety Counal’ geographic features that make up a watershed,
Environmental Centef998). an area that drains surface bodiesvafer
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Watersheds generally include lakes, rivers
wetlands, streams, groundwater regear i

areas, and the surrounding landscape, in =——~

addition to estuaries.
Tributaries flow downstream through thefet
watershed for up to hundreds of miles. In ¢
their journeythey pick up materials that
wash of the land or are dischged directly
into the water by land-based activities.
Eventually the materials that the tributaries
accumulate are delivered to estuaries.
The types of materials that eventually enter
an estuary layely depend on how the land is
used. Undisturbed forests, for example, will
dischage considerably fewer pollutants than
an urban center or cleared agricultural field.

Surrounding land uses and land use decisions,

then, can have significantfe€ts on an
estuarys overall health.m

The Problems

Changes to the coastal landscape have hadsources that do not have

serious implications for estuarine health.
Estuaries are bombarded by several pollutant
sources, and their impacts can be severe.

Pollutant Sources

Wherever there is human activithere is
usually a potential source of pollutartable 2-
1 and Figure 2-3 summarize some common
estuarine pollutants and their potential sources.

Estuarine pollution is generally classified as
eitherpoint source pollution or nonpoint
source pollution. Point source pollution
describes pollution that comes from a
discernible source, such as an industrial
dischage or wastewater treatment plant. Point
source pollution is usually identified as coming
from a pipe, channel, or other obvious
dischage point. Laws regulate point sources,

Figure 2-2 Estuaries

are transitional zones
between land and the
ocean(redrawn fom ERA
Web site: http://wwvepa.
gov/owow/oceans/factshe
ets/fact5.html)

a single dischae point.
Examples include
stormwater rundffrom
urban areas, marina
operations, farming,
forestry and construction
activities; faulty or
leaking septic systems;
and atmospheric
deposition originating
from industrial
operations or vehicles. NPS pollution, which is
often hard to identify and quantjfis generally
more dificult and expensive to regulate and
control than point source pollution.

Point sources deliver pollutants to estuaries
through a pipe or other discharge point. Here, the
pipe is located under a pier (photo by R. Ohrel).

Pollutant Impacts

Many of our natiors more than 100

with limits placed on the types and quantities ofestuaries are also under siege. Historically

dischages to estuaries and other waterways.
Nonpoint source pollution (NPS), on the
other hand, comes from a variety offd#e

25

estuaries and other waterbodies have been the
receptacles for socieg/wastes. Human
sewage, industrial byproducts, and rdnof
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Table 2-1.Common pollutants and impacts associated with selected coastal lafadapésd fom USER, 1997; Maine DEP1996; USER, 1993).

nges

iture

LS

ity

Source Common Pollutants Possible Impacts

Cropland Sediments, nutrients, Reduced water claritgmothered benthic habitat, toxicity t@anisms,
pesticides excessive algal growth, reduced dissolved oxygen, water temperature cha

Grazing land Fecal bateria, sediments,| Possible introduction of pathogens, reduced water ¢lantgthered benthic
nutrients habitat, excessive algal growth, reduced dissolved oxygen, water tempterz

changes

Forestry Sediments Reduced water claritgmothered benthic habitat, water temperature change

Mining Acid dischage, sedimenty Reduced water claritgmothered benthic habitat, impacts on pH and alkalin

Industrial/commercial | Sediments, toxins Reduced water claritgmothered benthic habitat, impacts on pH and alkalin

dischage toxicity to oganisms

ity

Sewage treatment
plants

Nutrients, suspended
solids, fecal bacteria

Reduced water claritgxcessive algal growth, reduced dissolved oxygen/higher

biochemical oxygen demand, water temperature and pH changes, possibl
introuction of pathogens

S

Construction Sediments, toxins, Reduced water claritgmothered benthic habitat, excessive algal growth,
nutrients reduced dissolved oxygen, water temperature changes, toxicigattisims
Urban runof Sediments, nutrients, Reduced water claritgmothered benthic habitat, excessive algal growth,

metals, petroleum
hydrocarbons, bacteria

reduced dissolved oxygen/higher biochemical oxygen demand, water
temperature changes, toxicity t@anisms, possible introduction of pathogen

S

Lawns/golf courses

Toxins, nutrients,
sediments

Reduced water claritgmothered benthic habitat, excessive algal growth, red
dissolved oxygen/higher biochemical oxygen demand, toxicitygen@ms

iced

Septic systems

Fecal bacteria, nutrients

Excessive algal growth, reduced dissolved oxygen/higher biochemical oxy
demand, water temperature changes, possible introduction of pathogens

gen

Marinas/boat usage

Toxins, nutrients, bacteria

Excessive algal growth, reduced dissolved oxygen/higher biochemical oxy|
demand, toxicity to granisms, possible introduction of pathogens

gen

from farming operations
disappeared as they mixed with

the natiors fragile estuaries.
Over the past several decades,

however the signs of estuarine

decline have become increasingly substances, which menace the health of

Across the countryestuaries are vulnerab
to assault from a wide variety of toxic

Improperly managed construction sites @Pparent. Many fish and shellfish  humans and wildlifewhile sources of these

can clog estuaries with tons of
sediments (photo by R. Ohrel).

problems and have generally

populations hover near collapse.
Although we have recognized the more pristine areas surrounding an estuary
industrialized areas often lead to “hot spots”

substances may be relatively scarce in the

reduced the pollutants entering our waters, the in the adjacent estuanyith toxins
sheer numbers of people living near the coastsconcentrating in the watesediment, and
continue to stress our estuaries, lagoons, and local aquatic plants and animals. Stormwater

other coastal waters.

No coastal areas, estuaries included, are
immune to the threat of pollution; they all
share common problems. Many are often
subject to seasonal depletion of dissolved
oxygen, particularly in their deeper waters.
Accelerateceutrophication—a condition in

runoff from urban and rural areas can also
deliver toxic materials to estuaries. Metals,
pesticides, and automotive fluids are
frequently washed from lawns, agricultural
fields, parking lots, marinas, and a myriad
other sources to estuarine waters.
Bacterial contamination is yet another
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which high nutrient concentrations stimulate
excessive algal blooms, which then deplete
receiving waters and washed into dissolved oxygen as they decompose—often
threatens the character of the natural system.
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Figure 2-3.Potential sources of estuarine pollution.

problem prevalent in many estuaries.
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within organisms and become introduced to
the food web. Under certain environmental

estuary threatens recreational water users and conditions, toxins may also be released from

contaminates local shellfish. States often
monitor shellfish or the waters overlying
shellfish beds for bacterial contamination,

sediments into the water column.
Other areas stdr from lage quantities of
marine debris. Storm sewers, combined sewer

occasionally shutting down contaminated areasoverflows, and carelessly dropped litter are
to recreational and commercial fishermen until among the sources of these eyesores. Marine

bacteria numbers drop to safe levels.
Sediments from construction sites,

debris found on estuarine shorelines and
underwater pose a health hazard to marine

agricultural activities, forestry operations, and animals and humans.

dredging activities, among other sources, can Whether the problems are unique to one
be another concern. Sediments washing into estuary or common to mamgeveral have
estuaries or resuspended from dredging can worsened over recent decades. Simulta-

carry a host of additional environmental
problems with themThese sediments cover
critical benthic, or bottom, habitat for
numerous species and smother plants and
animals.They cloud waters, preventing
sunlight from reaching subngad plants.
Metals and other toxic materials are
frequently attached to sediments, and it is
often through this &fiation that toxic
materials are delivered to the estuary

neously howevey the interest of a few
concerned citizens has grown into a nation-
wide awareness that the environment is a
necessary national priority

Along with this growing recognition, the
means to assess the health and status of our
nations waters has also evolvaithile
scientists provided many early clues to the
deterioration of estuarine water quality
citizens have become important contributors

Attached to sediments, they make their way tan the long-term dbrt to identify and address

the benthic zone, where they accumulate

water quality problemam
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Examples of Water Quality Degradation

The Petaluma Rivea tributary to San Francisco Bdnas experienced seasonal algal blooms, low oxygen
levels, and fish kills resulting from municipal waste disgbar

Low dissolved oxygen levels are problematic in Corpus Christi Bay and Galveston Bagagiand in Mobile
Bay, Alabama. Low oxygen levels are especially prevalent where wastewater geschad surface rurfajo
to areas that are poorly flushed or have little circulation.

In 1990, nitrogen levels in Sarasota BBlprida, were estimated to be three times greater than predevelopment
levels.

Pollution from surface runbhas been implicated in nearly 30 percent reduction in seagrass coverage that
occurred in the Indian River Lagoon, Florida, between 1970 and 1990. If no action is taken, it is estimated that
pollution from surface rundwill increase by more than 30 percent by the year 2010 due to increasing human
population.

Runof from the land contributes more than 50 percent of nitrogen loadings to Masytaastal bays, with 50
percent of these loadings coming from agricultural feeding operations (primarily poultry), which make up less
than one percent of the watershed.

A citizen-based water quality samplindcet in Buzzards BayMassachusetts, reports that nine of the 83¢
embayments experience poor water quality (primarily from nutrientervéchment) during the summer
months Another eight embayments are in transition from good to poor water géalieast 50 percent of all
the embayments have shown a slight to moderate decline in water quality during four years of monitoring.

From mid-July through September each yegarto half of Long Island Sound in Néferk experiences

dissolved oxygen levels indidient to support healthy populations of marine life. Nitrogen loads are estimated

to be more than twice those of pre-colonial times with 57 percent of the nitrogen entering the Sound each year
attributable to human activities.

(Souce: ANER 1998.)

The Solutions

Clarifying and characterizing the problems  The Importance of Monitoring
unique to an estuary help clear the path toward

potential solutionsThe first step in solving
each problem is defining it. One should ask:

A systematic and well-planned monitoring
program can identify water quality problems
and help answer the questions critical to their
solutions. Useful monitoring data will
e If so, how serious is it? accurately portray the current chemical,
physical, and biological status of the estuary
This type of information, collected
systematically over time, can establish a
record of water quality conditions in an
estuary

If reliable historical data exist for
e |s the problem a naturally occurring comparison, current monitoring data can also

phenomenon, or is it caused by human document changes in the estuary from the past

activities? to the presenThese data may serve as a

e Is there a problem?

¢ Does the problem f&ct only a portion
of the estuaryor the entire body of
water?

¢ Does the problem occur sporadically
seasonallyor yeasround?
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warning flag, alerting managers to the Assessing water quality should not be-con
development of a water quality problem, @m ducted purely for the sake of monitoring itself.
the positive side, data comparisons may indicatdJltimately, the protection and restoration of an

improvements in estuarine water quality estuarys wildlife, natural functions, and compat
Thus, monitoring programs can perform a  ible human uses is of greatest concéorestore
variety of functionsThe most déctive an estuarywe must ensure that water quality

monitoring program, howeveresolves the use conditions remain within the optimal range for

of the data early on so that the program design the health and vitality of native speci8s.scien
best addresses the defined problems. Most  tists discover the ideal habitat conditions for each
citizen monitoring programs serve to: species, monitoring data will be instrumental in
judging how often conditions are suitable for the

e supplement federal, state, and local ) ) s
survival and propagation of these species.

monitoring eforts;

* educate the public; Measures of Environmental Health

* obtain data from remote areas; and Degradation

* obtain data during storms or other unique  Estyaries are complex systems with gdar
events; assortment of habitats, animal and plant

¢ bring a problem area to light; and/or species, and physical and chemical conditions.

As a result, there are dozens—perhaps
hundreds—of monitoring parameters being
Citizen monitoring data, collected accurately ysed to evaluate the health of estuaries.

and systematicallycan be an important Several parameters describe the basic
supplement to data collected by professionals. chemical, physical, and biological properties
Accurate data often have fegaching uses that  of an estuaryThese traits determine the

the oganizers may not have anticipated at the estuarys fundamental natur@hey form, in
outset of their program. Indeed, these data havesssence, thaBCs of estuarine water quality
the potential to influence management actions and set the stage for selecting the

taken to protect the waterbodsurther uses of  environmental parameters that will indicate
the data include: estuarine health.

¢ providing a scientific basis for specific
management decisions and strategies;

e document the illegal dischge of waste.

Warning: It’s All Connected!

Simply measuring a chemical concentration or locating a particular
organism does not necessarily tell the full story of an estuary’s health.
Several factors may interact to influence your data.

¢ contributing to the broad base of
scientific information on estuary
functions and the ffcts of estuary
pollution;

To facilitate discussion of different monitoring parameters, this

¢ determining multiyear water quali
g y quality Methods Manual addresses monitoring topics according to chemical,

trends; , o , o
_ _ physical, or biological properties. However, it is important to
* documenting the tct of nonpoint and recognize that one environmental parameter may influence another
point source pollutants on water quality; (Figure 2-4). Temperature, for example, largely governs the rate of
e indicating to government figials that chemical reaction and biological activity. The pH affects the solubility

citizens care about their local waterways; of certain chemicals in the water. Nutrient concentrations influence
algal growth, which ultimately affects dissolved oxygen
concentrations. Turbidity controls the amount of sunlight that can
reach underwater plants.

¢ documenting the impacts of pollution
control measures; and

¢ providing data needed to determine
permit compliance. Chapter 7 describes several environmental factors that could

influence your monitoring results.
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Figure 2-4.Schematic diagram of physical, chemical, and biological processes interacting in e@tedraasn

from USER, 1987).

Chemical Measures

Chemical parameters are the main focus of

Biological Measures

Living organisms can reveal a great deal

many volunteer estuary monitoring programs, about an estuary’health. In some cases, their
which concentrate on pollutants that arrive in presence can be a good sign. For example, the

theestuary from point and nonpoint sources
(e.g., nutrients, toxins). Other chemical

widespread distribution of subnged aquatic
vegetation (SX) can suggest that turbidity or

measurements serve as indicators of problemsexcessive nutrients may not be problems in

Low dissolved oxygewoncentrations, for

the area. Other ganisms, howevecan be

example, can be disastrous for many estuarineauses of concern. High bacteria levels can

organisms.
Unit 1 highlights some of the common

indicate the presence of pathogens in the
water—a potential human health rigte

estuarine chemical monitoring parameters andoresence of non-indigenous species can

techniques.

Physical Measures

Some parameters are neither biological nor

threaten native ganisms and disrupt a
delicate ecological balance.

Biological monitoring is discussed in
greater detail in Unit 3.

chemical in nature; they represent measures of

the physical environment. Sediment and
marine debris are examples of natural and
manmade materials, respectivdlyat can
affect estuarine granismsliving environment
and health.

Unit 2 discusses some measures of the
physical environment employed by many
volunteer estuary monitoring programs.

2-10

Peculiarities of Volunteer Estuary
Monitoring

You may be thinking, “I know how to
monitor streams, so | know how to monitor
estuaries.” In many respects, you are correct.
Basic monitoring techniques are similar for
streams, lakes, rivers, and estuaries. However
estuaries have several, often unique,
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properties that must be considered when
conducting monitoring &brts.As one are not included at the beginning of the g
volunteer leader wrote, “Estuary monitoring  sampling efort, the National Oceanic and [l
can be characterized as a mixture of river andAtmosphericAdministration (NOAA)
lake monitoring techniques—Iiberally salted” publishes tide tables for most of the U.S.
(Green, 1998). This information can be obtained and
Two main influences that make estuary applied after the fact, if the monitoring
monitoring unique are tides and salinity station is reasonably close to one of the
Volunteers are strongly recommended to learnpublished tide table sites.
proper techniques for monitoring in an
estuarine environment.

measure tidal stage. Even if tidal stage da

Salinity

. Salinity, the concentration of salts in
Tides 2 . .
water isn't usually monitored in streams,
Estuaries dier from streams and lakes in  rivers, or lakes, unless there is a connection
several respects. First and foremost, they are with salt water or concerns about excessive
subject to tides and the accompanying mixing winter season road salting. Salinity changes
of salt and fresh watefny successful estuary with the tides and the amount of fresh water

Barnegat Bay in New Jersey
(photo by S. Schultz).

monitoring program must take into account
the tidal stage when scheduling training
sessions and sampling tim@&dal stages can
mean the dference between using a boat
and trudging across mudflats to get to a .
sampling spot.

The fact that high tide occurs atfdifent
times in diferent parts of the estuary
undeniably complicates scheduling. Some
monitoring groups schedule sample collection
for low and high tides at each station on each
monitoring date—which translates into
different sampling times for each location!

Estuaries are complex, with a wide variety
of environments that are constantly changing.
When the tide is rising, incoming salt water
does not mix uniformly with fresh water
Fresh water is lighter (less dense) than salt ]
water and tends to stay nearer the surfébe.
result is layering, ostratification, which
may necessitate sampling at several depths—
particularly for dissolved oxygen, nutrients,
plankton, and salinityOn the other hand,
tides of suficient magnitude are ffctive
mixers of estuarine waters and may break .
down stratification.

Tide charts are readily available and should
be a standard part of any program
coordinators tool kit. Programs studying
highly stratified estuaries or estuaries with
tidal ranges over a few feet may want to
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flowing into the estuanyt is often the major
determinant of what lives where.

Salinity is often a factor in monitoring many
key water quality variables. For example:

To properly calibrate most dissolved
oxygen meters, knowledge of salinity
concentration is necessary

If you are interested in converting the
dissolved oxygen concentration to
percent saturation (the amount of
oxygen in the water compared to the
maximum it could hold at that
temperature), you must take salinity into
accountAs salinity increases, the
amount of oxygen that the water can
hold decreases.

If you use a meter to measure pH, the
techniques are the same whether you are
testing salt or fresh watdowever if

you use a colorimeteyou must use a
correction factor (available from the
manufacturer) to compensate for the
effects of salinity

Althoughmacroinvertebrates(e.g.,
insects, worms, shellfish, and other
animals that lack a spinal column) live
in estuaries, using them as indicators of
ecosystem health is more problematic
than in streams. Estuaries support
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‘-‘ "I u,ﬁﬂ% 2 i
Various land uses, including agricultural,
residential/urban, forestrymining, and
marinas, can be sources of estuarine pollution
(photo byWeeks Bayatershed Project).

different invertebrate
communities than freshwater
systems, and many of the
key freshwater indicators are
not present in estuaries. In
addition, collection is more
difficult, given the tidal
fluctuations and the muddy
bottom. Finally data

analysis tools for relating
macroinvertebrate
communities to ecosystem
health have not been as well developed
for estuaries as for streams.

The Human Element

As mentioned previouslg number of

estuary health problems can be traced to human

activities. Humans also hold the key to finding
their solutions. Many ganizations and
individuals are working to restore and protect
estuaries, and volunteer monitoring is one
essential aspect of thefeat.

Each player has a t#fent role in volunteer
monitoring eforts, but all must work together to
ensure dicient use of time, resources, and data.

The Role of Government Organizations

On the federal, state, and local levels, a
myriad of government agencies are involved in
volunteer estuary monitoring. Each government
level has a dférent degree of involvement,
summarized below:

¢ Federal
Several federal agencies and programs are
involved to some degree in volunteer estuary
monitoring.The U.S. Environmental
ProtectionAgency (ERA), for example, has
supported volunteer monitoring since 1987.
The ERA has sponsored national symposia on
volunteer monitoring, publishes a newsletter
for volunteers, developed guidance manuals
and a directory of volunteerganizations,
and provides technical support to the
volunteer programs (ségpendix B for
resources).

2-12

The ER also administers thdational Estuary
Program (NEP). Unlike traditional regulatory
approaches to environmental protection, the
NEPtamgets a broad range of issues and
engages local communities in the process.

The NEPencourages local communities to
responsibly manage their estuaries. Each NEP
is made up of representatives from federal,
state, and local government agencies, as well
as members of the community—citizens,
business leaders, educators, and researchers.
These stakeholders work together to identify
problems in the estuargtevelop specific

actions to address those problems, and create
and implement a formal management plan to
restore and protect the estuary

To help in their tasks, NEPs work with
volunteer groups and federal, state, and local
agencies to gather critical data about their
estuary Many NEPs host informational
workshops for volunteer monitors.

Another federal program interested in
volunteer data is theational Estuarine
Reseach Reserve System (NERRSvhich

is administered by the National Oceanic and
AtmosphericAdministration (NOAA).
NERRS sites monitor thefetts of natural
and human activities on estuaries to help
identify methods to manage and protect
coastal area¥olunteer groups are often
engaged to help collect valuable data about
estuarine health.

e State

Depending on the state, several agencies may
be involved with volunteer estuary
monitoring.Agencies responsible for water
quality, coastal and/or environmental
management, fish and wildlife, public health,
and other areas have shown interest in
supplementing the data they regularly collect
with information gathered by volunteers.
State agencies play a major role in volunteer
efforts. Many ofer trainingopportunities,
provide sampling equipment, and compile
and distribute volunteer data. Occasionally
state laboratories mayfef their services to
process samples.
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Some states are reluctant to fully use velun the estuaryBy coordinating with other gant —
teer data, which can be a sore point with vol zations, volunteer monitors can also improve [EEREE i Fine
unteer groupslo remedy such conflicts, the likelihood that groups other than their Own ket S
many states establish quality assurancefqualiwill utilize their data. For example, by working
ty control (QA/QC) requirements (see together with state agencies to develop a QAP
Chapter 5) to ensure that volunteer data can and determine which data the agencies are mc
be usedThey may also train volunteer interested in, volunteer gainizations can i
groups on setting up a quality assurance pro become a valuable partner in estuary monitor
ject plan (QAPP). States can also work with ing eforts.

volunteer groups to identify data needs, key  Of course, the volunteerganization may
sampling sites, and formats for submitting  elect to gather other data that may not be high
data. Such cooperation maximizes monitor on government agenciggiority lists. This

ing eficiency and data usefulness. information still has value! It can be used to A volunteer takes a
guide local management decisions, educate thefsrgr‘;cgu‘gzlt‘ g%"’l‘fr']'gg
e Local public, establish a baseline, and serve as an €a(photo by E. Ely).
Local agencies can get involved with velun  warning of potential water quality problems.
teer monitoring in a number of way¥hen Besides working with government agencies,

considering development plans, they can use non-government ganizations do grassroots

volunteer data to assess baseline water qualityork. Among other things, they:

conditions and follow estuarine health as the recruit, train, and motivate volunteers:

development proceeds. Data can also be used . L _—
SO . o . e supervise monitoring activities;

to identify especially sensitive areas, which o .

can then be designated for special protection.® Procure monitoring equipment;

Volunteer data can also be helpful for lecat * raise funds to support monitoringats; and

ing local pollutant sources. For example, ~ * Work with local media to inform the public
local governments are primarily responsible  ©f their activities and findings.
for septic system permitting, inspections,
maintenance, and enforcement. Particularly
in rural areas where septic systems are-com |t may seem obvious, but should nonetheless
mon, local agencies may not have enough e statedwithout individual volunteers who
staf to sample for bacteria and other indica  commit their time and energy to the dbrt,
tors of failing systems. By working with vol - there would be no volunteemonitoring
unteer groups, local agencies are tapping intgyrograms.
a valuable resource. Besides actually monitoring the estyaryt-
unteers are valuable resources for other reasons.
They generally monitor close to their homes

With few exceptions, non-governmengar and are familiar with the area. Because of their
nizations do the bulk of hands-on volunteer knowledge of local land uses, environmental
monitoring program planning and implementa issues, and history of the monitoring area; vol
tion. Such gganizations can include environ unteers can provide valuable anecdotal inferma

The Role of Individuals

The Role of Non-Government Organizations

mental, school, communijtgnd civic groups. tion that can help explain data.
Their membership is compriseddety of local Individual volunteers can also assist
citizens. with other non-monitoring activities, such

A major responsibility of non-government  as fundraising, writing press releases,
groups is to work with government agencies  educating the public, and helping with admin
and other non-governmeniganizations. istrative work.
Collaboration is important to coordinate moni Chapter 4 goes into greater detail about the
toring activities and identify priority areas in role of volunteers in monitoring progranss.
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Chapter 3: Planning and Maintaining a Volunteer Estuary Monitoring Program

Overview

Volunteer data contributes in many important ways to our understanding of the
magnitude and extent of estuarine impairm&hterefore, it is important to ensure
that a volunteer monitoring program igeettively and diciently designed.

Planning, implementing, and maintaining a volunteer monitoring program requires
organization, time, resources, and dedication. Howekerpayds can be great.

A well-organized, properly maintained volunteer monitoring program can yield
credible water quality data that will enhance capabilities to identify problems,
assess trends, and find solutions to water quality problBmesbasic ingredients

for success are outlined in this chapter

Establishing goals, objectives, timelines, and strategies are important steps in
creating an estuary monitoring program. People starting a monitoring program
must also face questions about liability and other risk management iSsater
important component to a successful program is ongoing financial support.
Finally, the program should be promoted regularly throughout the commAihity

of these topics are reviewed in this chapter

3-1
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Establishing Goals and Objectives

No step is more critical in the planning program should be determined. Is the primary
process than establishing the goal or goals of goal to collect data that will supplement gov
your estuary monitoring program. Every phase ernment monitoring? Or is the main goal of the
that follows will depend upon this initial deci  program to educate the public? For a list of
sion.These all-important goals are best deter common program goals, see page 3-5.
mined by the people who will be using the-vol
unteer data. Once the program is established, = Determining the goals of the program goes
volunteers can also help shape future goals. Sohand-in-hand with creating a plan that can
the first step is to identify the people andaer  deliver the level of data needéd you will see

nizations that will use your data. in Chapter 5, many of these early decisions will
play a critical role in developing a quality
Identifying Data Uses and Users assurance project plan (QAPPhis plan con

tains details on all the methods you expect your
volunteers to use. Careful planning ensures that
your data will be consistent and of the desired
level of quality

The perception that amateurs cannot collect
good quality data is the most common reason
professional water quality managers decline to
take advantage of volunteers as a resource.
However by preparing a QAP&nd adhering to
its elements, your volunteers will produce “data
of known quality” that meet the stated data
quality objectives of your program.

After establishing primary goals, théan
ning committee should go on to answar
detail, the following questions:

The best-designed volunteer monitoring-pro
grams always begin with a clear understanding
of how the data will be used (see Chapter 5 for
more information). Potential data users should
be identified and asked to serve on the prgect’
planning committeeThis committee will devel
op and articulate a clear purpose for the use of
the dataThe committee should include mem
bers of the scientific research commuprigal
and regional dicials who will play a part in
resource policymaking, representatives of other
monitoring groups, and citizen leaders who are
potential volunteer monitors or who represent
groups from which volunteers will be recruited.

Determining Goals and Planning e What ae the major psblems and
for Quality priorities in the specific estugror sam
pling area?

In addition to understanding who will use the ' _ o _
volunteer data, the broad overall goals for the ~ Planning an déctive monitoring project

Benefits of Partnering
Partnering with data users when planning a monitoring project has several benefits. Examples are
provided below:

e Their input on sampling parameters and methodologies will improve the likelihood that they
will accept and use your data.

e The participation of regulatory agencies in the process will better ensure that they will be
responsive to potential problems identified by the data.

e They can guide data management practices to maximize their access to the data (e.g., using
compatible databases, reporting methods, etc.).

e They can help interpret the data.

3-2
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Prospective Users of Volunteer Data:
e state environmental protection or management agencies
e state conservation and recreation agencies
e state and local health departments
e water quality analysts
¢ land use planners
e fisheries biologists
e environmental engineers
¢ educational institutions, including elementamjiddle, and high schools
e state, regional, and local park $taf
¢ |ocal government planning and zoning agencies
e university researchers
e environmental groups
¢ soil and water conservation districts
e U.S. Geological Survey
e U.S. Fish andildlife Service
e U.S. Environmental Protectigkgency
¢ National Oceanic andtmosphericAdministration
¢ Soil Conservation Service

requires that you learn everything you can  protocols that can be used to monitor each
about potential monitoring sites by contacting parameterConsiderations on selecting the
programs and agencies that might already  “what, how where, and when” to monitor can
monitor in your areas you identify the most be found in Chapter 6.

critical problems of the estuanyclude the
perceptions and values of community leaders,
residents, and communityganizations.
Selection of priorities will help you determine ~ What is the capacity of the planning com
what water quality parameters you need to  mittee to raise funds andgamize a program?
monitor. Do you have the skills, sfaime, financial
resources, and community support needed to
reach your prograra’goals? If not, the plan

ning committee may need to improve itgar
nizational capacity by creating strengthening
relationships with community leaders, environ
mental interest groups, and community agencies
such as local conservation districts and colleges.

e How large a monitoring psgram should be
attempted?

e What sampling parameters or conditions
will you monitor to characterize the status
of the estuay? What methods or ptocols
will you use for collecting and analyzing
samples? How will you pick your sampling
sites, and how will you identify them over

ime?
time- Alternatively your oganization may need to
An important part of developing a revisit its goals to set something more realistic.
monitoring program is selecting monitoring  Always keep in mind that small programs done
sites, parameters to be monitored, and a well are far better than Iger eforts done poor
monitoring scheduleAlso, there are ly. Small programs that are well-run can grow
sometimes several f&frent methods or over time.
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« How will volunteers beecuited and trained, unteers, who should see the tangible benefits of
and how often will theyeceive efresher their work. This requires planning, since the
courses? data may need to be summarized and some

general conclusions prepared for a non-techni

As you deveI(;;Ip yO‘g ne(\;v estuary mﬁnlto.rlllng cal audience. Chapter 5 provides more inferma
program, you will need to determine who will o "oy i

recruit and train the volunteei&he initial train
ing of the volunteers is a crucial part of devel *® How should the mgram be evaluated? What
oping a water quality monitoring program. outcomes will you measuto determine if
Without such training, usable, high-quality data  your program is“successful"?

cannot be obtained, and volunteers will soon

g it ol . s

, i - time your volunteers take to the field and-col
planned. Some practical considerations oR SUC |ect samples can rightfully be considered a suc
cessfully recruiting, training, and retainingvol - cagq proving that it can be done is an extreme
unteers can be found in Chapter 4. ly important step. Latesuccess may be mea

Success, especially at the beginning of a pro

« How will you manage your data and sured by whether your data is used in local land
ensue that your data a credible? use decisions or leads to actions that improve
How will the esults of the mgram the health of the estuary
be pesented? Ongoing evaluation of the program is critical.

The planning committee should meet perodi
cally to evaluate the program, update objec
tives, and refine the monitoring procegsu

may decide to improve on sampling techniques,
site selection, lab procedures, or any of the
other elements of your monitoring project

Understanding how the data will be used will
lead you to answers about how the data will be
managed and how reports will be generated to
best fit usersheeds. Choosing a data manage
ment approach early on in program develop

:nent IS f”?)cal i the_ ha]:lr]? Vf[/olik qffthe vc:[)_lun design.These periodic reviews should help
eers IS 1o be meaningfUlio taxe information ensure that the volunteer monitoring program

ILOT dalt(a sheets atnd conver;_lt to somet_hmg will continue to produce high quality and useful
al mla es tsensE_ c;]your audience rjquwes S®\ata for those who require information coneern
eral elements, which are summarized in ing the estuary

Ct;\lapter :3 o q Be sure to document the important contribu
ot only Is itimportant to manage andpre ;g of the monitoring group to community

sent data accqrdlpg to usanseds, but every leaders, legislative bodies, and the community
volunteer monitoring group should also addressThiS may help establish program credibility

early n thg planning process how the data with funders and aid volunteer recruitment
analysis will be communicated back to the-vol efforts. m
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Common Goals of Citizen Monitoring Programs:

To supplement water quality data collected by professionéirstaiter quality agencies and scientific institutions.
To educate the public about water quality issues.

To build a constituency of citizens to practice sound water quality management at a local level and build public
support of water quality protection.

To obtain data from remote areas during storms or during unique events in the watershed.

To increase awareness about a problem in the gstuatyas the documentation of illegal disgharinto the water
To establish baseline conditions where no prior information exists.

To determine water quality changes through time.

To identify current and enmging problems, such as pollution sources, habitat loss, or the presence of non-
indigenous species.

Designing a Data Collection Form

Most monitoring data, including those collected by volunteer programs, are stored and managed by Batgpusars

and the database manager should be involved in the development of the data collection form to be sure that it clearly
identifies the information to be collected and that the information can be easily and accurately entered into the database.
Consideration should also be given to the ease with which the form can be filled out and understood by the volunteers.

Several suggestions for consideration when developing a data collection form are as follows:

Print the form on waterproof papéfrpossible.

Keep it simple for volunteers to fill out.

If many of your volunteers are over 40 years of age, consider usyay tgpe sizes (12 point anddar).

If possible, keep your data form to one side of an 8 1/2I"xplece of paper so that it can fit on a clipboard.
Ask your volunteers for input on how the form can be improved.

Remind volunteers that pencils are best when filling out the forms.

Always include the full address and contact phone numbers of your program.

On the back of the form, include:

— emepency phone number and notes about safety;

— a chart showing the expected ranges for each parameter that is tested (this can help volunteers verify that they are usi
the monitoring equipment correctly or determine whether their chemicals need to be examined for accuracy);

— steps to remember for collecting the sample or data; and
— an identification key of ganisms (e.g., phytoplankton, \6Ar macroinvertebrates).

Specify on the form what units should be reported with the data. For example, if Secchi depth is measured in
centimeters, then put “cm” on the line where volunteers write their Secchi depth data.

Include on the data form any equations needed to convert measurerhentsill minimize the chance of error

Put a reminder that a value of zero should not be reported. Remind volunteers to report the value as less than the
lowest value that can be read with the equipment (Mill@®5). For example, if the range of a test is 0-1 mg/l, the
smallest increment is 0.01 mg/l, and the test result is zero, report the value as “less than 0.01 mg/l” or “<0.01 mg/l.”

AppendixA contains several examples of data forms.
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Insurance, Safety, and Liability—Risk Management

Questions of insurance, safetynd liability
are always important considerations when
starting any program that will place
volunteers in the field. Insurance issues are
rarely the favorite topic of volunteer
monitoring programs. In fact, many programs
may not be fully aware of what their
insurance policies covesome may not even
have liability insurance.

If people are confused about issues of
insurance, safetyand liability (collectively
termedrisk managemen), there is good
reason; this whole field is a tangle make
matters worse, laws @dr dramatically from
state to state. For example, the interpretation
and validity of waivers depends to agar
degree on what state you are\ivorkers’
compensation is another case in point: some
states allow volunteers to be covered while
others do not.

So, what is a volunteer monitoring
organization to do7The following sections
offer answers to some of the most common
guestionsThis is basic information; volunteer
groups are encouraged to seek legal advice
regarding any risk management issues.

Liability Insurance

Liability insurance protects you if you are
sued.The most common type is “general
liability,” which covers most bodily injury
and property damage clain#sliability policy
covering an gganization does not necessarily
cover its volunteers in case they are sued
personallyYou can get your ganizations
liability coverage extended to your volunteers,
but beware: once volunteers are added to the
list of insured, they are excluded from
collecting medical benefits under the policy if
they are injuredA general liability contract
protects the @anization against claims
brought by a third parfyand once a volunteer

is listed as an “insured” he or she is no longer

a third party In other words, you cannot sue
yourself for damages.
Individual volunteers can also get liability
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coverage under their own homeowners’
policies. It is especially important for each of
your oganization$ board of directors to do
this, since by law they can be held personally
liable for damages caused by thgaization.
Note, howeverthat most homeowners’
policies do not provide protection if someone
sues you for a purely financial loss.

Injuries to Volunteers

How can you protect your volunteers in
case they are injured “on the job”? In some
states, volunteers can be covered by workers’
compensation; call your state Department of
Employment for information about applicable
laws and the cost of covering volunteers. If
workers’compensation is unavailable or very
expensive, your ganization may want to buy
a separate accident and injury policy for
volunteers. For a “supplemental” policy (one
that takes déct only after the individuad’
own medical coverage is exhausted), the cost
is usually only a few dollars per year per
volunteer Another option is to include
volunteers in the medical payments portion of
your general liability policy; howevethe
dollar amount of medical coverage in such
policies is usually fairly limited.

Insurance Through Partnering

Teaming up with a partner who has good
coverage is popular among volunteer
monitoring groups. In some cases, volunteers
sign a partnés form, after which they are
covered by workergompensationThis is
easier and less expensive to do in some states.

For programs associated with a university
participants may be considered university
volunteers and covered by the university’
insurance policyStudent monitors may also
be oganized under a lger umbrella
organization that &brds coverageThe Boy
Scouts ofAmerica, for example, has a
division known as Explorer Posts, which
allow boys and girls to participate. Each Post
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focuses on a specific activity (in this case, the Rjsk Reduction
water monitoring project)lThe group must
abide by all Explorer Post regulations, and
participants are eligible for low-cost insurance
coverage through the Boy Scouts.

Prevention, as always, is the best medicine.
Volunteers should be trained to look for and
avoid hazards at sampling sites, to use the
buddy system, and to take appropriate precau
Waivers tions when handling chemical reageAisove
all, monitoring groups should stress that velun
teer safety is always more important than the
data and that volunteers should never put them
selves at risk to obtain a measurement. See
Chapter 7 for a discussion of volunteer safety

A carefully worded waiver can protect you if
you are sued for negligent (unintentional) acts.
Waivers are best suited for adults; those signed
by minors (persons under 18) usually do not
hold up in court.

It is important to make sure your waiver
clearly spells out all the risks involved in an
activity. Because states interpret waivergedif Volunteer groups may also wish to consider
ently, it is impossible to design a standard form insuring their monitoring equipment for damage.
that can be used in all jurisdictions. Consult a This is especially true for expensive gear
lawyer for the best wording to use in your state.

Equipment Insurance

Paying for the Program—The Financial Side

Volunteer monitoring is costfekctive, but Government Funds and Support
not free. Depending on the equipment and . .
ree. bep 9 quip " Federal grants are sometimes available to
monitoring methods you choose, outfitting a A .
. Pub|IC or nonprofit non-governmental
team of monitors can cost several hundreds o

) . organizations to initiate and maintain citizen
thousands of dollars. Paying a salary (either o
. monitoring programs. Usuallyhese funds are
part- or full-time) to one or more volunteer

. . o distributed through grants given by the state.
coordinators is also a critical component to . o
. o National Estuary Programs are eligible for
many water quality monitoring programs.

Dedicated stéfmembers are needed to ensureComblned federal gnd St‘?‘t.e fu'nds 0 .support
o . research and public participation projects that
program continuitytrain volunteers, manage

. can include volunteer monitoring. Some
data, and ensure that data quality goals are . e
. ) : federal funding for volunteer monitoring
being metThe following sections &ér

guidelines for finding the funds that will help programs IS f""so routed FO state unlvers_ltles
your program to grow and flourish. from the National Oceanic aWdmospheric

Administration (NOAA) Sea Grant Program
and the Coastal Zone Management Program.
State and local funding sources may also
Fundraising is an important component of exist to implement and maintain volunteer
running a successful volunteer monitoring monitoring programs. Some state funding is
program.Without funding to cover program distributed only to state agencies, while other

Funding Sources

costs, a program simply could not exighe programs provide funding to privateganiza

principal sources of funding for volunteer tions. Call your state and local agencies that

monitoring programs are government funds  are responsible for water qualitpastal,

and private contributions. and/or environmental management to learn
3-7
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about resources and support thefgoto volun Foundations
teer monitoring programs.

States vary in the amount of support they
offer to volunteer monitoring programs. For
example, in Oregon, interested citizens are
trained in water quality monitoring techniques
by the Oregon Department of Environmental
Quality and supplied with all necessary equip
ment.Alabama has an extensive statewide mon
itoring efort that ofers training, equipment,
and quality assurance procedures through
AlabamaWaterWatch, which is supported by
state and federal funds. Other states may not
provide equipment, but fefr valuable assis
tance in developing quality assurance project
plans and in selecting monitoring sites.

Grants from foundations are very important
for volunteer monitoring programs throughout
the United States, and many resources list
sources of foundation grants.

A great way to begin your funding search is
by visitingWeb sites. One site run Bye
Foundation Center (http://fdncenteg/) com
piles information on more than 37,500 active
U.S. private foundations and corporate giving
programsThis resource, and others like it, can
help you identify appropriate fundefsk your
local library or university if they have direeto
ries of foundations that you can revid®e sure
to read the description of each foundation-care
fully to learn if their funding goals are a good
match for your program.

Check also to see if your state has a nonprofit

Private contributions to fund your program  statewide ayanization devoted to water quality
can come from corporate sponsorships, foundaor environmental issues. Many of thesgami-
tion grants, individual contributions, fundraising zations provide research grants arféraiund
events, civic aganizations, board members, anding that is available only within the state.
even the program volunteers.

Private Funds and Support

What’s in a Budget?

Budgets for volunteer water quality monitoring programs include some or all of the
following:

o staf salaries and fringe benefits;

¢ equipment and refilling chemical supplies;

¢ |aboratory analysis;

« office overhead (phone, postage, duplicating, etc.);

¢ data management (software program, data esttoyage and retrieval);
¢ data analysis (including cost of a statistical software package);

¢ travel expenses (to train volunteers, perform quality assurance checks, attend local and
regional conferences, and promote the program);

¢ printing costs for annual reports and newsletters; and
¢ other expenses (conferencéé&b site maintenance, etc.).

(Adapted fom USER, 1990.)
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Local Sponsors

To find the initial funding that is needed to
start a volunteer monitoring project, many
groups also seek local supporters to underwrite
postage, printing, and equipment purchases.
The first step in this process is to identify
potential donors through researthlk to the
leaders of other local nonprofits and ask them
about their supporterg/hile some nonprofits
may not want to let you know where they get
their funding, others will be willing to give you
helpful sources. Make a list of all the people,
local businesses, and othegamizations that
share an interest in the water quality of the-estu
ary.

Prepare a brief, focused statement outlining
what the volunteer estuary monitoring program
hopes to accomplish. Make appointments to
meet with prospective supporters, and let them
know how their support will benefit the cem
munity. Ask for a specific amount of funding.

Chapter 3: Planning and Maintaining a Volunteer Estuary Monitoring Program

ning processThe publicity ofered by local
media will help ensure good attendance for
your event (see “Promoting the Program—
Working with the Media” in this chapter for
more information)Also consider “tagging”

your fundraising event onto an established-com
munity event. For example, if your community
has an annual festival, your group could plan
one aspect of the festival and keep the pro
ceeds.

Board Members

In addition to contributing time, professional
knowledge, and expertise, the board members
of some volunteer ganizations are also
responsible for giving and getting financial sup
port. If your program decides to have a board
and if fundraising is to be one of the board
responsibilities, prospective board members
need to understand this expectation.

Corporations have to be convinced that part of Membership Support

their advertising budget should be spent on
your program, so be sure to let them know how
you will acknowledge their support.

Keep in mind that local sponsors may fund
what is important to them and their employees.
If their employees can and want to participate
in the project, the employer is more likely to
help fund the project.

Special Events

Another fundraising strategy is to plan a-spe
cial event. In addition to raising funds, this
approach can generate publicity about your vol
unteer monitoring program, help educate the
citizens in the estuary watershed, and recruit

There are pros and cons to having a dues-
paying membership as part of your monitoring
program. On one hand, the people who live
near the estuary and in its watershed are often
interested in the water quality data that will be
generated; as a result, they may be willing to
help financially support your volunteer meni
toring program. But maintaining membership
records will take time andfeft on the part of
program stdf All donors must be thanked
promptly and records must be kept so that
members can be billed when their memberships
have expired. Members will also expect to be
kept informed of program accomplishments,
which might require the development of a

new volunteers. In fact, many events may focusnewsletter oiVeb site.

less on fundraising than on gathering new sup
porters.
Special events can take a great dealfoftef

to plan, so be sure this goal is achievable. Som?ri

special event ideas include: a concert on a
beach, a festival or faia dinner with a guest
speakeror an auction of donated items. Local

businesses, newspapers, and radio stations are

important partners to line up early in the plan

3-9

In-Kind Donations

Many people and companies cannot-con
bute cash to your program, but would be will
ing and able to lend their support with in-kind
gifts. In-kind donations of goods and services
can ofer tremendous support to a volunteer
monitoring programA graphic designer can
donate time and expertise to develop a
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Fundraising Is About Relationships

To develop funding, develop relationships. Fundraising is a long-term process; you need to
build a relationship that benefits all involved. Establishing relationships with multiple funders
will help you to ensure that you are not too dependent on one funding source.

After identifying funding sources, make personal contact with them. Call the contact person at
a funding oganization and ask a few questions about how your proposal carméte daio

the oganizations funding goalsYour best chance to receive funding will be from

organizations whose philanthropic philosophies match your program goals. For example, if
potential funders are mainly interested in education, then highlight the educational aspects of
your water quality monitoring project.

In order to survive as an economic entityegrate fundraising into everything you do as an
organization.Your program volunteers can also be valuable fundraising assets, as they can
promote the program with others in the community

brochureA local printer or truck company can and complete, and that it “sells” the importance
donate printing or hauling services. Individual of the projectA successful proposal should
volunteers can also assist with other non-moni contain the following:

toring activities, such as fundraising, writing _ « cover letter (brief summary of the project,
press releases, educating the public, and doing amount of funding requested, signature of
administrative work. top stafer, and contact persanhame and

Other volunteer monitoring programs can be
another source of valuable support. Several
non-government ganizations around the U.S.
conduct volunteer estuary monitoring (see Ely
and Hamingson, 1998), and have gained knowl
edge and skills that they can share with newer
programs. Conversations with these other-envi  ® project goal (and how it fits in with your
ronmental, school, communitgnd civic groups mission);

can greatly shorten your learning curve. « project objectives (specific measurable
steps to meet the goal);

phone number);

¢ introduction (description of ganization,
mission, population served, why your
organization is best suited to do thepro
ject);

Writing a Successful Proposal ¢ request (specific dollar amount

When writing a funding proposal, make your requested); and
project sound exciting and focus the project
description so that it appeals to the funder
Written proposals are sometimes the only
opportunity you will have to present your pro
gram to funders. It is your chance to show them
that your oganization is credible, has a strong
structure, and will be a valuable asset. Funders e ask for the right amount (know the feun
need to be convinced that your program will be dations limits);
successful and worth the investmériiey want .
to feel as if they will be part of a successful
project that will lead to tangible results.

Make sure that the proposal is professional

¢ expected results.

When presenting a funding proposal:

» read the foundatios’or grans guidelines
carefully and follow them exactly;

be succinct;

» do not misrepresent a “partnership” or
exaggerate any aspect of your goals; and

3-10
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« highlight the expertise that the program
leaders bring.

It is critical to make your issue relevant and

understandable to funders. Be careful to use
laypersors terms in your writing, and do not

assume that the person reading your proposal

knows acronyms or technical termdter you

have written your proposal, ask someone who

is unfamiliar with your program’goals to read

the proposal. If your reader is unclear about an}}o
aspects of your proposal, your prospective fun

der will likely be unclear as well; a rewrite is
necessary

Keep Funders Happy!

No matter what your source of funding, it is
important to keep your supporters happy!
RememberThe same people who make
decisions to support your program need to
feel that their support is appreciated.

Be sure to acknowledge and thank your fun
ders every time they provide any support.
Keep them informed about the progress of
the program and invite them to attend your
receptions, banquets, workshops, training
sessions, or demonstrations. Companies,
foundations, and individuals often hope to
increase their visibility within the communi
ty in return for their cash or in-kind dona
tion. You can acknowledge their support by
including their names and/or logos in press
releases, brochures, reports, or elxshirts
made for the volunteer monitors. Make sure
to get approval from the funders before

using their names or logos; some donors pre

fer to remain anonymous.

Forming Partnerships

Being part of a partnership with othegank
zations can help your chances of getting a

grant. Funders like to see that your program is

in a partnership, as this shows that your pro

gram is supported by others in the community
Partnerships also convey that the expertise of

many people will be contributing to the pro

Chapter 3: Planning and Maintaining a Volunteer Estuary Monitoring Program

gram. Many foundations like regionafats

and prefer to make Ilger grants, so partnering
with other groups to make joint applications is
very beneficial.

Some funders require nonprofit tax status
[called 501(c)3 status] from the Internal
Revenue Service. Obtaining this tax status is an
important step for a nonprofit group, but the
process can be lengthy and requires a fee of up
$500. If you do not have this tax status, then
maybe you can partner with a group that does
have it.

Partnerships have additional benefits.ol-
unteer program should look for other groups in
the area doing similar projects in adjacent or
complimentary waterways. Partnering with
these groups could lead to cost savings on sup
plies (buying in bulk is cheaper than buying in
small volumes) or hiring consultants or &taf
(one person could work on several projects).

Your monitoring program can also gain
strength by taking advantage of opportunities
provided by government agencies. Several
agencies are involved in volunteer estuary mon
itoring on the federal, state, and local levels.
Federal agencies, such as the U.S.
Environmental ProtectioAgency (ER), sup
port volunteer monitoring by sponsoring sym
posia on volunteer monitoring, publishing
newsletters, and developing guidance manuals
(see references at the end of each chapter and in
Appendix B).

Another federal program interested in assist
ing volunteer monitoring programs is the
National Estuarine Research Reserve System
(NERRS), which is administered by the
National Oceanic anéitmospheric
Administration (NOAA).Also, learn if your
estuary is part of the National Estuary Program
(NEP).This program, administered by the/&P
tamgets a broad range of estuary-related issues
and engages local communities in the process.
NEPs work with volunteer groups and federal
and state agencies to gather critical data about
their estuaryMany NEPs host informational
workshops for volunteer monitors and support
volunteer groups in other ways.
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Some Funding Challenges

Many funders insist that all grants go toward direct project expenses and will not allow any
money to go to administrative or overhead costs (e.g., rent, phone bills, elecTiggyestric

tion can be a challenge, given that there are administrative overhead costs associated with run
ning any programrhere are other terms you can use in your budget instead of “administrative”;
for example, you may use phrases like “contacting volunteers” and “program development
costs” to cover some phone calls, photocopying, etc. Developing a partnership with other like-
minded groups can also help defray some of these overhead costs.

Some grants are paid on a reimbursement basis. For new monitoring groups, this necessitates
finding a source of money to pay the bills while waiting for the reimbursements.

Promoting the Program—Working with the Media

Now that you have clearly established the =~ Many reporters want to write about community
primary goal or goals and know the program  groups and environmental issues, but their first
priorities, your challenge is to meet your objec and most pressing concerns are breaking news.
tives by focusing your resources and mobilizing
the communityPublicizing a volunteer moni  Press Releases
toring program through the television, radio, or
newspaper media is arfeftive, cost-dfcient
method to reach citizens in the waterslidue
rewards of successful press coverage can be
high as the public will learn about the estuary
and the dbrts of your group.

Working with the media requires logistical
planning. Create a communications strategy

hat is an integral part of the monitoring pr . - .
that is an integral pa t 0 .t € mo _to_ 9P, tlets is a cost-BEient and efective method
gram; make communications a priority and . .
. to inform the community about your program.
allow time to prepare press releases and meet ;
As you write a press release, know what

press contacts.
. . . . you want to saywhom you want to reach,
People are interested in reading or hearing .
and what you want the reader or viewer to

abqut t heir local envwonment.—lt is a quality- “take away’ Think about why the health of
of-life issue to reader¥et getting the press to s
the estuary is important to the readers or

pay attention to a volunteer monitoring program_ .
viewers.

is sometimes a challenge. Reporters look for the i . L
s y . To increase chances of getting an article in
big story,” but many of our current enviren .
. a newspapedo your best to write the story
mental woes are accumulative problems from .
for the reporterA well-written press release

what we do on a daily basis and have done for stands a better chance of getting published

years. Onetime specific events, such as a sewer . e X
: . without many modifications, thereby reducing
overflow, will usually receive coverage and can

" . . . the likelihood that your message gets
be good opportunities to include information ) o
; ) presented incorrectlifou have to anticipate
about the bigger problems of water pollution.

To help get the word out about your
program, press releases are priceldgstess
release is a one- or two-page document that
informs newspaper and electronic media
about your program and its goals, findings,
upcoming events, need for volunteers, and
other topics of interestVriting one press
release and sending it to many local news
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how the press would present the topic. Frame Press Conferences
the issue the way a journalist would, and
think about what would be their lead. Give to
the press the “who, what, where, when, why
and how’ Remember¥You often have to
educate reporters and inform them why they
should care about your issue.

Make it easy for reporters to contact you )
they have questions or want to interview you. program hgs dl_scovered an
At the top of the press release, provide a ISsue thgt 1S Of_ m_tergst to the
contact person for the press to call for more community or if flnd_lngs from
information.You may also want to include at your vqu_nte_e_r monitors have
the end of the press release a contact name led to a significant event, hold
and number for the public to use (this may be a press f:or)ference. For good
a different number from the press contact). visuals, invite th_e_press to

The timing of press releases is important. cover a real activity (not a When working with the media, always be

Press releases are best sent to newspapers P°Sed shot) and let volunteers o e for an interviewHave your
about two weeks before the event to allow <MW that they will be facts together and use humpanalogies,

photographers and writers to be scheduled photographedalso, prepare and inspiration whenever possible (photo

Television stations should receive your press good charts or graphics to Py Photobiso)
release one to two weeks prior to the event. ItShOW the data you have i

is best to mail or fax press releases, then call coIIe(-:t-ed. Local maps s_howmg water

the reporter to see if he or she has any foIIow-Cond'tIons are also fekctive. Press

up questionsTake time to call reporters and conferences that merely announce upcoming
give them “background” information about events are seldom attended by busy reporters,
your oganization and if the reporters show up and are

When writing a press release, it helps to disappointed by the lack of content, they may

have a bold, recognizable masthead on your not fcome again to more *worthy” press
stationery For other professional touches, co_lrjhere.ncles. 4l ion f
contact a local advertising agency to learn if it e iming and location for a press

would donate the time of its professional taf conference are important. Early n the day is
to assist youAlso, check with your local preferred, as it allows plenty of time fow

library for books with specific examples of stations to edit the tape before the noon and
model press releases evening news broadcasts. Choose a place that

has good visuals, such as a location along a
waterbody that you have been studying or at
your headquarters where volunteers can be
shown working in the backgrounsl.

A press conference should be
an oganized event that has
been well thought out and
delivers specific news. In other
words, press conferences must
if have substance. If your
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Tips for Working Successfully with the Media:

Develop long-term professional and personal relationships with reporters, editors, and
producers at your local news stations and newspapers. Reporters value contacts with
reliable, credible non-government groups like volunteer monitoring programs.

Write a short fact sheet about your program.

Create media materials that are cleancise, and understandable to the general public.
Edit and format materials so that reporters under deadline can read them quickly and
easily

Localize. Make the issues into stories that address the local community
Use humaranalogies, and inspiration in your interviews.

Include graphics, charts, and visuals, which draw the attention of reporters.
Highlight citizen and student involvement.

People are more interesting than facts, and animals are more interesting than people. Use
animals, protesting citizens, or interested students as a “hook” with the press.

Write a short summary of your grogdindings (two pages with one visual aid) and send
it out with a press release.

If a reporter wants information over the phone, ask if you can return the call in five
minutes.Take those five minutes to write down the major points you want to make, then
call the reporter bacK.his way you will be focused on the two or three most important
points you want to make in the interview

Know reporterstleadlinesThey tend to be busiest in the afternoon trying to meet
deadlines, so call them in the morning.

Always cover the important details: who, what, when, where, amg how
Give good directions to the event or field site.

Explain the topic in simple term&void terms like “nonpoint source pollution”; instead,
show how people and animals will be impacted.

Be flexible in scheduling the media. Understand that “late-breaking” stories may require
you to reschedule an interview

Designate spokespeople and have them practice their communication skills.

Always say the full name of yourganization—not an acronym. In fact, avoid using
acronyms altogethgesince most people are unfamiliar with them and will not understand
what you are talking about.

Remember that television stations have broader geographical areas of interest than
newspapers.

Plan to have interesting visuals, an articulate spokesperson, and video to illustrate a
point. These are required if you want to get television coverage.
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Chapter 4: Recruiting, Training, and Retaining Volunteers

Overview

Not surprisingly volunteers are the basic ingredient of a successful volunteer
monitoring programThese citizens bring more than just manpower to the
monitoring program—they also bring a passion to understand, protect, and/or
restore the estuaryrained volunteers can serve an irreplaceable role as
community educators as they conduct their monitoring duties and share their

knowledge with others.

Although states monitor water quality and other environmental parameters of
estuaries, there are limits to the coverage they can proXotisteers can
supplement this work by monitoring in areas whefeials are not sampling.

State oficials can then use this information to screen for areas of possible
contamination, habitat loss, or other conditions that impact the health of the

estuary

This chapter discusses how to recruit, train, and retain top-notch volunteers.
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Recruiting Volunteers

As you recruit volunteers, it is helpful to and recreational users of the estu&gtired
understand what motivates people to donate citizens and disabled individuals can make
their time and engy to a volunteer &brt. outstanding volunteers. Schools in the
Citizens may commit not only because of watershed are also potential sources of
their conviction in the merits of the cause, but volunteers. Speak with teachers at local
also because they will personally benefit from elementarymiddle, and high schools,
the experience. Many people volunteer for ~ community colleges, and universities.
service reasons; they believe in the cause and Strive to recruit volunteers from a wide
want to help. Others hope for new friendships range of background3his diversity helps
and enjoy the social interaction with like- establish the credibility of the program,
minded individuals. People are also interestedensures cooperation within the commupity
in personal and career growth, and enjoy and provides the bonus of educating a greater
meaningful work that gives them new skills  variety of citizens in the community
and knowledge. Certain types of individuals or groups may

In addition to reasons why people initially be more suitable than others for your
volunteer for a project, there are important  particular project. If a primary goal of your
reasons why they continue with the program monitoring program is education, then
year after year—recognition, respect, and a integrating students and youth groups into
sense of accomplishmeMolunteers must your program will help meet that goal.
feel that their dbrts are appreciated and However if your goal is yearound data
recognized, that the group respects their skillsgcollection using expensive and precise
and that their work produces results. Keep  equipment, retired citizens may be more

these motivational factors in mind as you suitable and reliable. Some programs report a

create your recruitment materials and as you failure to integrate students and youth groups

develop a plan to recognize théoefs of into long-term monitoring programs because

long-term volunteers. of the commitment required and the need for
Before you recruit volunteers, you must first summertime sampling.

know how many the program requires in its Many towns and cities have volunteer

“start-up” phase. For example, if you have centers or “hotlines” which serve to connect
enough monitoring equipment for 10 teams of potential volunteers with programs. Inquire
volunteers and each team is to be comprised ofith towns located within the monitoring area
2 or 3 people, then your recruitment goal to see if such volunteer centers exist. Other
should be 20 to 30 volunteers. Some programsvays to reach potential volunteers are through
start with a small number of people who are your programieb site or sites managed by

invited personally to serve as volunteer local communities. Local newspapers often

monitors. Lateras the program grows and will publish a “call for volunteers” as a

needs more assistance, all interested citizens community service.

can be invited to join the fefrt. A press release to local newspapers is an
A first step in finding volunteers is to effective method to let the public know of

identify all oiganizations and individuals in your need for volunteers. See Chapter 3 for
the area who might want to participate in the information on working with the media to
project. Likely groups include civic associa- publicize your program and its need for
tions, watershed associations, environmental volunteersAn attractive brochure or flier
advocacy groups, and government agencies. describing the overall volunteer monitoring
Individuals interested in volunteering might  program can also be arfestive recruitment
be waterfront property owners or commercial tool.
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Whether you promote by using a press « volunteer qualifications, if any (keep in
release, brochure, or other method, be sure to mind that setting specific volunteer
include information on the objectives of the qualifications will limit participation in
program and describe the benefits to the the program, possibly below an
volunteer and to the estuafjso explain effective minimum level).

what will be expected of recruits. Potential

volunteers will need to know: Short slide presentations that describe the

program and show some of the sampling

* monitoring site locations; equipment and techniques can be a very
e project duration and length of effective recruitment toolThis will make it
commitment required; easier for potential volunteers to determine if

they would be interested in volunteering and
if they are capable of carrying out the
activities requested of them.

e sampling frequency;

e required equipment (e.g., ¢cdoat,
sampling gearetc.); and

Training Volunteers

A successful monitoring program requires  volunteer with the critical
well-trained volunteers. Few other aspects of information necessary to “do the
the program are nme important, so adequate  job right.”
time and money should be budgeted annually  Continuing education and
Without volunteer training, usable, high-quality retraining sessions, in which the :
data cannot be obtained and volunteers will  volunteer coordinator reintroduces FE\$
soon grow frustrated. Proper training provides standard methodologies and \

the common ground necessary for a well- presents new information,
designed and scientifically valid data collection equipment, data results, or
effort. Your programs volunteer coordinator informative seminars, are also

plays an important, key role in the success of extremely useful. Such sessions:
the entire dbrt.

Training citizen volunteers is time
consuming and demanding. Nevertheless,

¢ reinforce proper procedures;
e correct sloppy or imprecise

successful training sessions are key to a long-  t€chniques;

term and dective monitoring program. It is e facilitate resolution of

well worth the fiort to devote this time to the equipment or logistics ' . .

volunteers. problems; Avolunteer collects a sample for

Introductory training ensures that all e allow volunteers to ask bac;eria teS.tingh- Pfraf(]tliﬁfing S;mpling

. e techniques in the field is an &ctive

vqunteer.s learn tq collect and a'nalyz'e' questions after familiarizing way to reinforce what is learned in

samples in a consistent mannitis training themselves with the field  the classroom (photo by E. Ely).

will also introduce new volunteers to the techniques;

program and its objectives, and will create a

. . . e encourage a “teamfeft”
positive social climate for the volunteers.

Such a climate enhances the exchange of attitude; _
information among participants and the * make experienced volunteers feel
volunteer coordinatoffraining provides the integral to the program by encouraging
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Volunteers receive sampling
instructions aboard a boat in
California’s LosAngeles River
(photo by R. Ohrel).

Sample Job Description: Volunteer Monitoring Coordinator

TheVolunteer Monitoring Coordinator has the following responsibilities:

In consultation with state agency personnel and other interested parties,
determine which waterbodies and which parameters in these waterbodies
will be monitored.

Recruit volunteers for each projethis will involve contacting interested
groups, elected fi€ials, and possibly businesses and industries in the area.

Make arrangements for a place to conduct a training session and arrange a
time to suit a majority of volunteer monitofigain any volunteers who are
unable to attend the training session.

Keep in close touch with individuals at the beginning of profetcswer

any questions volunteers may have. Read over each data sheet as it comes
in and contact any monitors who seem to be having trouble. Send refill
reagents and replacement equipment upon request.

If required, enter all data in a suitable computer filing system. Carry out
documentation and verification on the data. Provide plots of data to
monitors and to data users. Carry out preliminary data interpretation. (Other
staf or volunteers may carry out these management activities. If so, the
volunteer monitoring coordinator will assume an advisory role.)

Provide feedback to participants and data to u3éiis.will involve writing
progress reports and articles for publication in the program newsletter

Plan for and carry out quality control sessions.
Prepare quarterly reports for the sponsoring agency

(Excerpted and adaptedoim USER, 1990.)

them to supply valuable feedback to the e motivational sessionthat encourage
instructors; and information exchange, identify

« provide educational opportunities to the problems, and provide a social

participants.

atmosphere for participants.

Volunteer training can be divided into three  Although the diferent sessions will vary in

broad categories.

Each has dadint content, the procedures necessary to present

purpose, but together they should complementhe material are fairly constaivolunteer
one another and make the training program training may be broken down into five

well-rounded.

separate steps, which are described helow

The categories are:

e introductory trainingo describe the

Step 1: Describing the Volunteers’ Duties

program, teach standard methods, and  Prior to citizen involvement, the program
motivate the volunteers; manager must develop a detailed blueprint of

e quality assurance and quality control

each volunteer monitoring taskhis “job

(QA/QC) trainingto ensure consistency

description” spells out in sfifient detail

and reliability of data collection; and

every step a volunteer must completeab
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lect data for each parameter ¢ assist new programs
The job description standardizes the data col in developing their
lection process and ensures that each volunteer own protocols.
samples in a consistent and acceptable manner . L.
Consistency allows for comparisons of one sec Writing the monitoring )
tion of an estuary to another section or betweentaSks _prowdes .volunteer i
estuariesAdditionally, when the sampling coordlnat.ors with the :
methods are consistent, managers can mote eadpportunity to fully

ily identify data outside the norm and evaluate e"a“ﬂate the job at hand . .
whether they result from unusual conditions or and improve potentially  Volunteers review laboratory techniques (photo

by The Ocean Conservancy).
faulty collection techniques. troublesome areas. Once

There are some critical questions that need tothe handbook is com-

be answered as you create standard operating pleted, volunteer coordmators.and a few

procedures (SOPs), or written protocols to be vqunte_ers shoul_d_ test and refine the_protocols

used by the volunteers for each parameter that under field conditionsvolunteer coordinators

your program will monitorThe questions and key volunteers should r.eevaluate the

include what water quality parameters are to beha”O_'bO,Ok regularly—especially as the

tested and what level of quality is required for mor_utorlng program expands to include more

each parameter samplddhese questions are environmental parameters.

discussed in detail in Chapters 3, 5, and 6.
Many programs provide their volunteers with

Step 2: Planning the Training

a handbook or manual that has been written With a completed volunteer handbook,
specifically for their program and details the  training sessions can be designed. Uspally
program SOPsThis written description pro programs will find that group sessions are the

vides each volunteer with a readily available  most cost-é&ctive means of training the
reference that clearly describes how to sample volunteers. In some situations, however
while serving as a reminder of the correct individual instruction may be the only feasible
methodologyAdditionally, it helps to minimize  option.
the number of times the volunteer coordinator ~ Group sessions are preferred for all training
has to answer the same questidimsoughout classes because they are generally
the handbook, safety should be stressed (see inexpensive, dicient, encourage interaction
Chapter 7 for information on volunteer safety). among the volunteers, and foster enthusiasm
The handbook should include the steps for  for the programThe training sessions should
each sampling task. Many of the sampling-pro be scheduled according to the needs and
tocols summarized in this manual are suitable availability of your volunteers. If your
as basic task descriptiorithe author of your volunteers are mainly people who work
program handbook can excerpt the descriptionsduring the dayschedule training sessions in
from these chapters and embellish them with  the evenings or weekendsbetter option
information unique to your program and its datawould be to dfer a variety of training times
collection tools and method&.separate proto  and let your volunteers pick the time that fits
col should be drafted for each major parameter best into their schedules.

being measured. Training sessions are also the ideal time to
Volunteer coordinators can also use their outfit each new volunteer with a complete set

handbook to: of the required sampling equipment.
e recruit new volunteers: Established volunteers may require additional

equipment, blank data sheets, and refills of

¢ evaluate the ability of volunteers to the reagents for their analysis kits,

complete the monitoring tasks
accurately; and
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Training Sessions
A training session agenda should include:

e A presentation on goals and objectives of the projdw. presentation should include
the reasons for monitoring, historical information on the estagyproblems it faces,
expected uses of the volunteer data, and how the project will benefit volunteers, the
community and the state. Let volunteers know how the monitoring program will make
differences in the region and throughout the watershed.

o Areview of what is expected of the participants including how long the training
session will last and the proposed length of the entire voluntieet. ef

¢ Distribution of all equipment, a general explanation of its use, and a discussion of what
equipment is particularly fragile, what constitutes equipment abuse, the replacement
policy and cost, and the return of equipment at the end of the project.

¢ A thorough overview of all necessary safety requirements.

¢ An overview of the monitoring procedures, preferably with an accompanying slide
show

¢ A demonstration of proper use of monitoring equipment and sampling techriigees.
trainer should demonstrate the proper methods and then circulate among the
participants as they practice the procedures.

e An overview of proper preparation of samples for shipment.

(Excerpted and adaptedoim Ellett, 1993.)

If each volunteer is may emege under less predictable field
expected to monitor many conditions. Most volunteers are quite
parameters, the instructor enthusiastic about getting onto the water or
may need to schedule more seeing a new area of the estuary and they
than one sessiooo much often approach their sampling with renewed
information presented ata  enthusiasm after participating in a field trip.
single session may When volunteers live over a widely
overwhelm and eventually scattered area, require assistance for a special
discourage the volunteers.  problem, or are unable to attend a group

Avolunteer coordinator reviews instructions  17@ining volunteers for session because of work or family obligations,
with a team of volunteers (photo by field sampling ideally takes  a volunteer coordinator may need to meet
K. Register). place in the field. Group with them individually One-on-one training is
field trips, either for certainly more time consuming and
advanced training or special educational expensive, but it allows the instructor to focus
sessions, are wonderful means of motivating on the particular problems or needs of a single
volunteers while teaching them additional volunteer In return, this individual attention

skills. Furthermore, problems that might not may help maintain the voluntéerdedication
arise during training conditions in a classroomto the program.
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Understanding Adults as Learners

Unlike schoolchildren who are trained by adult teachers, adults requiferzwlitact when

it comes to education. If some or all of your program volunteers are adults, then the trainer
needs to appreciate the learning process for adults and design training programs accordingly
Four pertinent characteristics of adult learners are listed batmempanied by suggested

ways to address them during the training process.

¢ Adults are mature and need to contol their learning.

Traditional classroom learning gives the teacher the power while the student is passive,
but adult training should allow the students to have a key role in directing the learning
processWhen beginning a training session, present your objectives and session agenda to
the volunteers. Give them an opportunity to discuss and adjust the plan. Get to know your
volunteers before or during the training. Find out why they are participating in the
monitoring program and try to design their “job” to satisfy their interests.

e Adult learning r equires a climate that is collaborative, espectful, mutual,
and informal.

Adults bring vast personal experiences to the learning process. It is essential that the
trainer recognize and use this experieMmimize lectures Retention is increased when
we become actively involved in the learning procésaining sessions should be paced to
allow time for volunteers to hear about the monitoring program, perform the techniques
themselves, and then reflect on the learning by asking and answering quéstiite
opportunities for group workUse your experienced volunteers to mentor newer
volunteersReinforce your instructionby designing problem-solving exercises for groups
to work on.Traditional classroom teaching assumes that students learn well by listening,
reading, and writing, but in reality people have a variety of learning styles. Some people
learn best through logic and problem solving; others prefer to learn through pictures,
charts, and maps. Some work best on their own, while others work best in groups.
Learning styles are very individualized, and group exercises can be designed to provide a
variety of learning environmentencourage volunteers to share experiences and
expertise and provide them with additional learning materials.

¢ Adults need to test theirlearning as they go along, rathethan receive backgound
theory and general information.

Adults need clear connections between content and application so that they can anticipate
how they will use their learning. Start your training session with kits and techniques, and
save the lecture on ecology for lateet them know how their data will be used, and ask
them what they think needs to be done to improve the estdavg them discuss how the
monitoring will help them achieve project and personal goals. Provide time in the training
to discuss how the volunteers will use their new knowledge. Remember that when
volunteers are in the field, curious onlookers may ask them questions about what they are
doing and whyUse role-playing to build their confidence so that they can educate their
communities about the resources they are monitoring. Use other volunteers as trainers,
and provide opportunities for volunteers to take on new challenges.

(continued)
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(UnderstandingAdults . . . continued)

¢ Adults expect performance impiovements to esult from their learning.

Adult learning needs to be clearly focused

in the present and be “problem centered” rather

than “subject centered.” Help volunteers evaluate your training and their own
performanceTrain volunteers in groups. Encourage them to set goals for themselves and
then mentor each other to achieve those goals.

(Excerpted and adaptedoin Ker, 1997.)

Step 3: Presenting the Training

A well-conceived plan for instruction along
with simple handouts is key to a useful
training presentation. Instructors should make
the most decti